Abstract-This paper constructs an index system of economic sustainable development of mining city including 6 dimensions of economic scale, industrial structure, economic intensiveness, economic extroversion, economic driving force and economic prosperity, and 15 indices. The combination weighting of the evaluation indices is conducted with entropy weight method and variance correction G1 weighting method, and the improved TOPSIS method is used to comprehensively evaluate the economic sustainable development of the mining city Liupanshui from 2006 to 2011. The innovation and characteristics of this paper lie in three aspects: firstly, it determines the importance ratio between the indices of Gl weighting method with the ratio of the variance of two adjacent indices, avoids the problems of subjective determination and randomness of importance ratio with Gl weighting method in existing research, and solves the problem of objective distribution of subjective and objective weights; secondly, it improves the TOPSIS method, and changes the distance in the TOPSIS method to the Mahalanobis distance, so that the calculation is simpler; thirdly, it uses the combination weight obtained through the subjective weighting method and objective weighting method. This avoids the double drawbacks that the subjective empowerment method of the existing research cannot reflect the changes of objective conditions, or that the objective weighting method cannot reflect the expert experience.
INTRODUCTION
Currently, there are 426 mining cities in China, and the local economic development of these cities mainly depends on industrial investment oriented by mineral resources development. With the development of these cities, a series of problems, such as land and water sources pollution, damage to natural environment and regional ecology, have emerged. After these problems arise, some mining cities have successively issued their own solutions, for example, Daqing City developed alternative industries, Baiyin City adhered to the principle of "Three No and Three Mutual" and promoted the overall development of the regional economy, Panzhihua City simultaneously promoted resource development, urban construction and technological progress, Luquan City paid equal attention to the development of mineral resources and environmental protection, and promoted sustainable development of local economy, and Huaibei City improved the ecological environment in mining area. All these transformations were to achieve sustainable development of mining cities. How to achieve sustainable economic development is a subject worthy of study for Liupanshui City as one of the mining cities. Current researches on the economic sustainable development of mining cities are concentrated on the followings: The first is the qualitative research on the sustainable development of mining cities, to offer strategies and recommendations for sustainable development of mining cities, and there are many studies in this area. For example, Li Xianhai takes Tongling City as an example to study the main path for the transformation of Tongling City [1] . Liu Dingyi believes that the ability of city's economic sustainable development has made great progress, but generally lags behind economic globalization and economic development trends, especially not in line with China's economic strength and development potential [2] . The second is the combination of qualitative and quantitative researches, for example: Yu Guang proposes the theory of regional harmonious development and the evaluation index system and standards for mining cities' economic transformation [3] . Based on the theories of sustainable development and innovation, Liu Shuang proposes the model of economic transformation and sustainable development for mining cities [4] . Li Chunmin makes e a comprehensive evaluation of the sustainable economic development of mining cities with BP neural network method [5] . Wei Lianghuan comprehensively evaluates the sustainable economic development of mining *Fund Project: Science and Technology Fund Project of Guizhoucities with the entropy method [6] . Liu Dingyi uses the neural network to establish an evaluation model of city economic sustainable development index system [7] . The above researches have certain research significance, however, at the same time, it can be seen that some researches' evaluation systems are complicated with low operability; besides, they basically use the existing methods for evaluation. This paper will establish a reasonable index system of economic sustainable development with reference to the international authoritative institutions and frequently cited domestic literature, conduct combination weighting on indices with entropy weight method and G1 method, and comprehensively evaluate the economic sustainable development of Liupanshui City according to the improved TOPSIS method.
II. CONSTRUCTION OF EVALUATION SYSTEM
Based on the sustainable development system of the United Nations Commission on Sustainable Development [8] , the UK Sustainable Development Indicator System [9] and some frequently cited domestic literature, with the principles of systematic, feasible, comparable, integral, scientific, easy-toselect and representative, this paper screens indices via principal component analysis, step-by-step analysis and grey correlation, and constructs an evaluation index system for economic sustainable development of mining city including 6 dimensions of economic scale, industrial structure, economic intensiveness, economic extroversion, economic driving force and economic prosperity, and 15 indices, as shown in " Fig. 1 ". 
X i m j n 
, the more positive the index, the better, then it is standardized according to the following formula [10] ,
2) Standardization of negative indices
, the more negative the index, the better, then is standardized according to the following formula [10] ,
3) Standardization of moderate indices
, the more moderate the index, the better, then it is standardized according to the following formula [10] ,
B. Determining Weight with Entropy Weight Method
Entropy is originally a thermodynamic concept, which was first introduced by C.E. Shannon to information theory. It has now been widely used in engineering technology, social economy and other fields. Entropy can be used to calculate the weight of indices [11] , [12] , [13, [14] . The specific calculation steps for determining the weight with this method are as follows:
1) Method for determining the entropy value of each index
In the formula
3) Method to determine weight
The standardization of index difference coefficient can be used to obtain the weight. The calculation formula is: 4) The weight calculation formula for No. It can be seen that the objective weight and subjective weight in the combined weight each account for 50%. E. Combination Weighting TOPSIS Method [16] TOPSIS method, also known as the Technique for Order Preference by Similarity to an Ideal Solution, is a common method for multi-target decision making. The specific steps are as follows:
1) Standardizing the data, establishing a standardized matrix with original data: Standardize the data with equations (1, 2, 3) and establish a standardized data matrix. 
2) Selection of the best and worst solutions:
j j j mj y Y Y Y j n    L L ;   1 2 min , , , , 1, 2, , j j j mj y Y Y Y j n    L L .
3) Determining the distance between the best and worst values of the evaluation index according to the Mahalanobis distance:
This method contains less distance calculation steps than that of the original TOPSIS method, which is simpler and worth promoting. /( ), 1, 2, , .
The larger i C , the closer the evaluated target is to the best level, the better the target; otherwise the worse. The targets are sorted according to the relative closeness to form a decision basis.
IV. CASE ANALYSIS A. Original Data
According to Guizhou Statistical Yearbook and the China City Statistical Yearbook of 2006-2011, the index data in the evaluation system is sorted out, and the original data is shown in " Table I" . 
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B. Standardized Data and Index Weights
According to the original data in "Table I", the standardized data and entropy weights, G1 method weights and combined weights of each index can be calculated by using equations (1)- (9) in the text, as shown in " Table II" . advantages of local mineral resources, the single industrial structure has complicated the internal system, and the development of emerging industries is limited by the development of Liupanshui's mineral resources industry to a certain extent. From an economic perspective, Liupanshui City is currently unable to break away from mining, which is a pillar industry, which has thus caused certain difficulties to the transformation of the economic structure.
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VI. CONCLUSION
This paper makes a comprehensive evaluation of the economic sustainable development of a western mining city, Liupanshui, and has done some work mainly from the following aspects.
 Construct an index system for the sustainable development of mining cities including 6 dimensions of economic scale, industrial structure, economic intensiveness, economic extroversion, economic driving force and economic prosperity.
 Improve the TOPSIS method, change the distance in the TOPSIS method to the Mahalanobis distance, and simplify the calculation.
 Take the entropy weight method of objective weighting method and G1 method of the subjective weighting method to combine the weights of the indices, especially correct the G1 method with variance, so that the index weighting is more objective. It is better to take the improved TOPSIS method to make a comprehensive evaluation of the economic sustainable development of Liupanshui from 2006 to 2011.
 Through the understanding of the current situation and general situation of Liupanshui, and a relatively complete analysis of the economic sustainable development of Liupanshui, the research has found that economic sustainable development is not in a stable state.
